Glutamate-triggered calcium signalling in mouse bergmann glial cells in situ: role of inositol-1,4,5-trisphosphate-mediated intracellular calcium release.
The mechanisms of glutamate-induced changes in intracellular free calcium concentration in Bergmann glial cells in mouse cerebellar slices were investigated by Fura-2-based microfluorimetry. Extracellular applications of glutamate, quisqualate and kainate triggered an increase in cytoplasmic calcium concentration, whereas N-methyl-D-aspartate and alpha-amino-3-hydroxy-5-methylisoxazole-4-propionate were ineffective. The calcium elevation triggered by kainate was completely blocked by removal of calcium ions from the external solutions or by slice incubation with 6-cyano-7-nitroquinoxaline-2,3-dione. Conversely, both glutamate- and quisqualate-induced intracellular calcium transients were only slightly attenuated by slice incubation with either 6-cyano-7-nitroquinoxaline-2,3-dione or calcium-free solution, suggesting the intracellular origin for calcium ions. The glutamate-triggered cytosolic calcium increases were inhibited by slice incubation with thapsigargin, the inhibitor of intracellular calcium pumps, or by intracellular perfusion of Bergmann glial cells with heparin, the antagonist of inositol-1,4,5-trisphosphate-gated calcium release channels. Therefore the calcium release from inositol-1,4,5-trisphosphate-sensitive intracellular stores plays the major role in glutamate-induced calcium signalling. We concluded that Bergmann glial cells express calcium permeable ionotropic glutamate receptors, which might be important for generation of fast calcium signals. However, slow glutamate-evoked calcium signals are mostly determined by inositol-1,4,5-trisphosphate-dependent intracellular signalling chain.